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(54) SEMICONDUCTOR DEVICE AND METHOD FOR MANUFACTURING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device provided with a gate insulating film which is 
electrically reliable and to provide a method for 
manufacturing it. 

SOLUTION: The semiconductor device is provided with a 
silicon substrate 1, the gate insulating film 3 formed on 
the silicon substrate 1 and containing at least oxygen or 
nitrogen and deuterium atoms, and a gate electrode 4 
formed on the gate insulating film 3. The semiconductor 
device is characterized in that the deuterium 
concentration in the neighborhood of the interface 
between with the gate electrode of the gate insulating 
film 3 is >1 x1 01 7 cm-3 and that the deuterium J 
concentration in the neighborhood of the interface 
between with the silicon substrate of the gate insulating 
film is larger than the deuterium concentration in the 
neighborhood of the interface between with the gate 
electrode. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 



08.04.2003 



BEST AVAILABLE COPv 



http://wwwl9.ipdl.ncipi.go jp/PAl/result/detaiymain/wAAAWlaGOSDA414299612P... 5/16/2006 



Searching PAJ 



Page 2 of 2 



of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdl.ncipi.gojp/PAl/result/detaiymain/wAAAWlaGOSDA414299612P„ 5/16/2006 



JP 2002-299612 



Page 1 of 1( 



(19) 



(JP) 



& m & ft ^ ^ ^) 



(ID^mflH^HS^ 

#1^2002-299612 
(P2002-299612A) 

(43)&IBB ¥j£l4*R0mi U (2002. 10. 11) 



(51)IntCL T 
H01L 29/78 
21/318 

21/8247 
27/115 



www 



F I 

H 0 1 L 21/318 

29/78 
27/10 
29/78 



c 

3 0 1 G 

4 3 4 
3/1 

(± 10 S) 



f-73-r(#3£) 
A 5 F 0 S 8 
5F0 8 3 
5F 1 0 1 
5F 1 4 0 




(21) 



(22)dHSB 



ftmZW 1 - 1 00399( P2001 - 100399) 



%il3*P 3 R 30 B (2001. 3. 30) 



(71)fflHA 00 



78 



(75>)&9i# =4* 



(72)S89» fett 

5t£lfcJtC2WS£ili«-fe to 

(74)-ftSA 100083161 



(54) [$69I©«*M ¥«ffSBRW^-0»iajErtt 

(57) imm 
s. 

sty- ns®4 t . y-ne«R3«)y-h 
m- 3 a±T'$> o . htmmcoi' y n 




JP 2002-299612 



* 



Page 2 of 1( 



!(2) 002-29961 2 ( P 2 0 0 2 - 2 9 9 6 1 2 A ) 



[Ifftfil^fSB] 
[W**l] isVaymfot. 

fyfe^ y 3 >ms.±.^m^ *u mgRx/smcWx < 
u 

SS^k^aS* 1 * lxio 1 7 cm- 3 liLhTJ) K> . **o 

1 x 1 0 1 8 c m- 3 
#1 x 1 0i 7 cm- 3 kLh-Cfc 0 , *>o*3&||«# 1 

xi oi 9 cm - 3 aTX'h&ztznmt-t&m-gm 
i t e*^ ^f»#js 2 te®<7)^f*^a . 

1 ^>mis*« 3 *o v ^-rfiAHct ess titz ¥mt&gw. . 

^sts*« 3 <h\ ^-rtumziim zhJz^-mftmm. 
Wrf-tte^ Ltzis y 3 t . Binei' y 3 >-s^ t & 

m&Lhtz®mRissmco'j?% < b h-xz&tjy- b& 

miy-htmm'piz, m^mimx-thxmb. 
may- btmm±izy- hm&z&tfi-t&jimb 

t^y-htmmwzmyiimzmx-rzjSLmtf. may 
mwfSi? suit n^^t^Mmx'hh zb* 



[000 1] 
[0002] 

Mfift^t'J (EEPROM) (Cft*$^-&J:o 

=sr. y- btmmtfh >*>um&b txmmzti&m 

TX'lt . * £ ii^&y I^Kt . lOMV/cmSri 

[ 0 0 0 3 ] ^^j: d %y- ht&mmit. ^mm^ 

h uxzumnLtzmzy- htmti&wzxmtfOL t 

<r<^XBSt±. xhu-xi^y-^ma (s 1 
lc) bmm&&mfto-7nfc j &mmmz3\zm 

Z-fmtK&fzthlZ, Z.cr>XM±f8.Z^1)Hzl.X&MZ 

it&frtf. y-htmm%i?*z*mtim&(7>sfmi 

[0 0 04] Z.<7)±o%XMtf£.t&X*}-XMi. 

*iz?F&tz*m!¥^tfm^mmzh& btzmztix ^ 
h. zcofztbm&X'tey-btmm^nfcmz , 

m^m^zmx-t^umbLxn. v^^^^^v 
?-tmx\ ^mn-tzim^xx'T--)^h^.h 

0 izmmftft. LtzM^m^xwrn^^ m 1 0 0 %<t> 

4^:. ** (d 2 o) &>>V3>wfc±i,zmLx. y- 
bmimzBtitt-ttm mm*?- 1 0 - 1 2 e 0 9^ 

JjlVHiy-MWfcBl*«*«r>' ; E-T ( ND 3 ) 
£Bf8.-tZ>U& mm¥l 1-274489%^) 
[0005] 

TlzZcommZZkini-?. 

[ 0 0 0 6 ] 0 1 (i. flBfeO^Tv y 3 v*«±^ S 

1 0 2 K^Sy-hteSS^lSL. 

[0007] 01 fiSSE ( 1 ) it. s i o 2 a^&s 

y-Me»nt*»ja». fiia (4 5o-c) -ca*si$-^ 
t»/r^»H*+teo l . y- h&mmtpiznTkmzmA 
Ltzmsx-hz. ztoumx-n. y- btmrn^tos* 



JP 2002-299612 



Page 3 of 10 



!(3) 002-299612 (P2002-299612A) 



fm&ftwm i *<nm& ( 1 ) tst^ot. w) 

mx-t&zttfX'Z&tK y— v$m&$><r>*:tL£x$w> 
&tHz-\~fr%m*m&mA-t z z t %^z t 
z corner. isvu>mmt<7>%mi8.8}MV<D?- 

mtisV^ynji&ei^ttSitL, D-SisSi 
3 ( Lt V ^ y 'J 3 # 3 O£0y 'J 3 

fcmfimffiLx^&im) b^ts^ox-trntfLZtix 

\^Z>Zbi&rii)^tz. Z<DD - S i s s i 3 

sias-tak, ®%tz&irtf®mt$tixmtf&j8.t$tix l 

[0 0 081 tti. 12 1*. SSB (2) ti. ItBSPPl 1 
- 2 7 4 4 8 9^«fc:BettSnfe*ffiT>*- h*&&Ji 

v- «j 3 >wfc<n%-m t <r>#W)5imz& if h y- v t&$m 
«*> ^ft *mm&a i , y- h «« t o^ffijfi^fct> w- £ y 

[ 0 0 0 9 ] m2iz. z&jTmx'Mf&Ltzy- hm&$& 

s io 2 frtyZ&y-htmmnxhuximv-m 

[0010] 13 2 iz^-tx 0 t,z^ ->ij3 >w&mfrhy 

(S«aAife#) ti. **ffl£r3$AL*:y-M&f£lg 

#^£iiTv^.rk —■%y-hmm&frt> 

#) T'«. n*mzmxLfzy-hsmm (mmnn? 
77) tm7nmzmALx^%^y-htmm (mmco 
mrjy) bxhisxmmv—rmsuiht ^h^x 

^tc^Zbi&rtir-otz. ZtLit^0^>msLb^M5: 

mz&i?h y- htmm#c?>nAm%u£w*+ftX'$>& 

fzib. ^%Xfa£j8M&m%kZft&ZbtfX'Z%\,Vz 
^X'S>hb^x.hiXh. 

[00113 *»Dl«u ±£V^miz&x.x&H1xrz t><0 

x\ msmrtsmtt ^y- h- tmm z mm? h *m 
immRV*(rmm%mz&m-t& ztz sftt-t s . 

[00 1 23 

-ktiy-btmmk. miy-himm±izmtfL$tuz 
y- h «s t z jm l . ws, y- h lesisoi?! ay- b 



w&b<7)ftWiS.m( l z}sv&n.*mmmi s i xic 7 c 

m- 3 JiLhTfc 0 . *»oWEy- M£SK<Df?ie>- y 3 

>a«i:^^ L ®j5^i>(t-&**^aswi9fey- t-m 

&kO#Mjfi#£:fctt&«*3ii&g«i: 0 i>±% ^Z b £ 

%s&b-rh*m#3i ! a.zw&th. 
[0013] zcr>tz. mzy- himmnmzy- h 

«Ei:c7)#rBig^i3(tSa**iaK*U x 1 0* a c 
m- 3 y±x-$>&Zb1)W£L^. 

[0014] may- htmmt. m&ti&m*. 

^zaS^' lxioi 7 cm- 3 JJLLTfc 0 . ^o*^8 
1 x 1 0 1 9 c m" 3 tXYX'hh Z b tfW t U">. 
[0015] ifc. WEy-MftlHROT. KJ5^t;i3 

[0016] ttz. imy-h*MM0* mmnfaizts 

m& b ?>%-m&8nzi5 it & a^^ssi otisv^t* 5 

[0017] ttz. miy-ht&mmn. mrnn^za 
n h ^mmmoniiimiGigj)* . m ley- h «s t 

[ooi8] ttEy-Mft»Rti. 3nm&iaT 

J: -5 T . 5/ 'J 3 y *«Ltk:|«ai^a*Oi^* < k i- 
^r^-t-tfy-h^MSr^i-^XSi:, l?IBy-h^ 

«w+fe:, «**€r3A-r-2»xgk. mzy-bimm 

imm^tzmfcmzmA-t&fej&tf. mzy-himm 
i&&i-&i^j±vh&zb&imb-r&*mffim 

[0020] Zcob » . Sr*A-Ti.XS* J . 
[002 1] 

[0022] 03te. y'J ayS^k^ffiifi^fctt 

^> y- y-&.mm4"7>m*mw$i<r)y- h*mtwtB3& 
mzavz, y- vimwk*<r>m*. : mmg.iz-m- h&*m 
mizb<o. xhi-xmmv-fw.fczmiiizm.'ytzbz 

<F>7v-?X'h%>. 

[00 23] mifrtzftfrhi.OkZ^ AhUAWmV — 

9 WSit » -> y n >-s« t ^w&m^za vt h y- V tt 

y- h Ife^K+oa^^gStcit-r S it* J A * < =5: h ti 



JP 2002-299612 



Page 4 of 1C 



'(4) 002-299612 (P2002-299612A) 



SUEtf*: § v J if * h 'J - ? < 3r o T 

[0024] mzxb uxtmv- 7 v- 

[00 2 5] ztitzCDgmsskx*). xbuxmmu- 

mm^m^mm^y- b mMb ^m&mza^h 
y- btmm<pom*.rnm&iztt?&ittf i£ii>±z 

<, $^>t»^L<«2m±T'J>fttf Zuzb&ttfr 

[0026] E4 y-bt&&m*>e>mkmmjg.b* 
mmmz^-ti&&mz'$>&. z z 
mmg.<7)mtc& a wbokbkowc . zti^ticox b 

[0027] mAfrtyxbuximv-rmfiLte. a* 
mm%ii) t m<%&izb'&mLx^&zb&frt)*&. mm 

< Kt h (s if * bu xmm V-7 mSE^ffi 

«£*i.-a->s.rfc z<&m&m*t>m*mgi 

g#>*i«<3:.5>(2fc\ SV^Sfc^litSSa^&Ste 

if y- bnmm><vmzw&ix'% hzb v^z *> . 

[0028]tt, ^o^ife^J: 9ft*S£ig£#y- 

hSfelSIBt^tfclC^KK ktlXlOi 7 cm" 3 jjLb£ 
iil^Clt^io-C. XM^X^U -711^5 x 1 
0-9 A/cm 2 JJULfciftftTS h Z b ififrh^ , Zcr> 
b Z&ykmmmii 2xi0'5cm-3 WTX'hh . 
[0 0 29] B3St^4lc^-mSB£mJ:9. y-h 

msfc coRmSimziivh y- n&jtBi+ofcksiigjg 

*Uxioi 7 cm - sjgLhT. ^'Jn^S^fc^® 
JS^Flc is It 6 y- h SS[£JK+ o«*3iti&g<0 y_ ^jg 

fc 0#Bi£®Kfctti, y- MfcUHBI* c7)»7K*iiUK^ 
■tSJt^l iH^v^t^. y- MeitlM'£tf;Mt 
h PXiSiS y -^SSESrfiM-Ti. £ fc Iz&WX'h 

hzbtfftt-z,. zobz L<i±y-bmmb 

<r>%mi&.ffi\,z&tfh y- h&SiJK4'<9fi**jgj£# 1 x 

I0i 8 cm - 3 J3LLx**tff J:i*. 

[00 30] S i o 2 *>&&*y-M&iMK> 

[0031] 06 t^-r j: p fc. «*^$-«A-rsias 

(i8 0 0*CJa±T. 1X101 7 c m- 3 J^c^M** 

i8JS*^A?ix i x i o i 9 c m- 2 vxr<r>*mmwj i 

m$LZ1\X\^ZbtfW)^h . -TKirhfmMzZ&y 

- b 5- & wjm±cr>igj£X'm*mw^ t y 



- btm&wzmx-t & z b x\ fm%m*.m%gi<r>'T 

o y r 4 )\>%%h Z b irX'Z h . 

[0032] Zcry-ftmizXMZ. S i 0 2 

hf£il£ffi£W;:fc-5Ti£HfrrSfc . ffiJ?*-[fi]fc*iV">T^ 
fc 1 x 1 0 1 7 cm- 3 £Lh0>8*XJK?£*A 
i-SdfcA^Iilfc^S. y- M6fiBi4>oS*5g 

IKTti:* D — Sis (Si) 3 <D&£rM\-lZD -Si = 
(Si) 3 .„ (O) n ( 1 g n g 3 ) <ry&ttmj8L% 
tit. Z^U^i. &3m=H&i?%< b 1 1 oc7)i^ 'J 3 

ym=f-<,zm-£ l . ;^'J2 ^Efci*^* 1 ^' 
1 7t t <J5T- h & . n.*mmrFt> i $£^ Uy'jn >m=?- iz 
m5*<m&gL<7)±z v ^^m^ #&-£-r § i t -c. d - s 

x y- Mftiswix*^- wtsse fc £ o *v 
xbux&muztixijXB&tfft±Lm<%&. ztz. 

y- h ^SK^fc« . J: 0 S*^0^-^x^/P^-A^ 

#V^D-0-S i sfcV^d^t^^^S^-C'XPil^* 

[0033] -^•^x*;P^-A^<XPS^^H 
fc2r&*3fllgT#*M«-f6H-S i s^-^»H-0- S 

i sco^t± 1X101 9cm- 3 J^T*X'Mfi'-$-y:l> 
ZbWX'%&. £<?3j:3**»te*svvCfc«jRtt.xT^ 

^■^•r i. i/'j3 >-sssyy- h mmb (onm^miza 

- bim&&mm*imx'i>& . 

[00 34] 06ti. *»J:l.nf-fr^h7yy 

x ?cr>mmffiMmx'$> h . 

[0035] lOnf t^h?^^. p^v'J 
3 ^SK 1 i: . ZCD ply'jn 1 ±fc»*S*lfc 
mttmntztfXOis V 3 yK-ftJ^ 2 fc . y'Ja >-Sffi 1 

commizBf&Zixfc V ytiU *>&AZtitz nlv-x 
J£fi«c6 aS.tXK^>f y&Sj(^6 b t . zti^com 

co*svaymm±iz&f8.2titzy-bimm3 fc 
s^c:<7)y-h^e»M3«a*^5r•s•^•t•rv^s. y- 

htSSK3Tcoy-Xtet5c«iS6 aatXKP-f 

tS6car/Kl^-f ^x^Xx>>-3>«li6 d*^^$ 

t£iS^l*6aJ:'9t2iS^fiv^nMT-*-&. Hl^-fyx 
9 Xf^x a V«i^6 dti. >-t£iJc^6bJ: 0 

[0 0 36] y-h^SK3±fc«. ^y'jay*' 
^.^Sy-hS«l4*^^$^TV^. y-bmfii4± 



!(5) 002-299612 (P2002-299612A) 



[0037] znmfc-ZMtzitc vDffitci ommzti 

±lzteay97 vrumu^ix. ESSkSrSA l ««1 

[0 0 3 81 ae^-rf^vyx^cosios 

[0039] «;L«ni3r«i (100), Jtffifii4 
J?£0. 6/img J g^ ; f-a-^^^2$r^-t-S». 

[ o o 4 o 3 mz. mitf*m&xmmz&itz-£m& 

Jtty'Jr 1 (DmBZimit L» 7 n miO 

^exr (nd 3 ) ^^h^^. zc^>-<jziym<m 
tmizmmzmALtztti'-t-'f h^-r HiK$r^-r 

[0041] CIOISCJ: "9 , **iitl±:*3f x-M h 7 

[00 4 2] 07 ( 1 ) fc. ZV>t£(07-btmm3 
[ 0 0 4 3 ] 07 ( 1 ) ^i-«fc p fc. 7- hffci£ffi|3 

[0044] B*fc*SI£lWi: . fflRBFFUt. B3fS«x 

3 Ox'Jn xntg^co 4 1 * 

ffiTii, 07 ( 1 ) (Sir*- J: ate. StKSS**. SXtf£ 
<tiil*y'J3yS«l fcO#ffiJfi»fc#K*±*i.4 

[004 5] tti=ttJU9£Ilt*S i -Htt^fc 

x 'J 3 V£« k nimSBmz £ < WSt h tzMz . 

[0046]^, I^tH *Si:B£iOjaS&B?fl;£ 



-eti=5r < . eg*, tr . x u n >a« i £ nim*}* t &m 

7 (NH 3 ) TM^£*ToTy'-hJ&fii8£JBl£L 

Ti>&^„ z<^m.\,zi.->x^n^M.^m^tm^ 

mTOint 7y^-7\,zXhm%JM 
n&mikX'f! Z>Zt tf<£mX'$> s . 
[0047]^:. y*-h^SK3±tcy-b®Si4i: 
LTJ¥22 00nmO^S£&vy3y&£ifMf-*-6. & 

(POC 1 3 ) fcfflwt. 8 5 0-C, 3 0^SUi4£ft 

Hz. UiSxh'?x7X''*?-->7'l.tz&. ZttAisV 

3ymz%.fc&4*>^-y+y7'mz£')3L"j+>7i, 
x. y-hmm4&Bfct&. 
[0048] mz. mttfv y* k-xs i x 1 o » 6 

cm- 2 ff^^^aAti. ftASftfcUW^Vtt 

t,zmiLxmintZit, v-xffim&kvv^ y& 

[0049] mz. y— bWM4 evmmzmz 5 0 n m 
n&co ymmfr h-thv-v mmmm 7&& 

$ 5 0 nm(Oy V 3 ^S-fUKSrC VDfttrJ: OJtS U 

[oosoiat, y-bMm&mmiz-vxftLx 

ymm 1 cr>ftuxiiQ&x.*iu*?-< l zffi£-r& t-^gn? 
Sr4"C4ztT^-r^. -?-of*. ^j^tfgsox:, 30 

®m<Dimm$:fi\. \ VyZy'J? yWfr 1 4>t;i£tSc L 
yW&m&ebtfBfoZtihtWi&flz, v-xx 

[0051] mz. imizmz 2 5 nmc?>i-?ymm& 

izximKim-tz. mz. mmmm^. 7ooxrc 
mm»^m-rhzi:i,zx t ). ^^ywmi-r^x^o 

\,z\,t*9yW)1r4 Hffi5^BKSn, V-^i£ttfW« 

by* b^&£vm$iii^w£Kfc<7)i-?ymm$:m$i 
mzmm-tz. 



JP 2002-299612 



Page 6 of 1( 



[0052] ifctC, 3 0 0 n mcO^'J 3 >-j& 

[0 0 5 3 ] ^'J 3 v&tfgl£*fvm09;U£ 
0. 5%-fo^-*-ri>ff$8 0 0nm£7)r;U5-'>AM 
S-mtstft. Cil5-^-^-->^fCAlffi$Sl OSr 

[0054] ifcic y- h^sig*^M^^^fl:§-ti- 

SfcifrfcM 5 OTTT'l 5^-|S]**$r 1 0%^-tf^^ffl 

mTi^jaa-r & . z <r>x a tz lt 04 h 

[0056] ft-f, ^i.(fffi*fiL (100) . J±«i5t4 
Qcm-6Qcm^plj/ij3yifUffllU CUT) 

11$ 0. 6^mSJK^^H-Sf^^2Sr^i-.S. 

[0057] mz. m£tf*m&ifmz£&itZitm®. 

. Z o LT JS$ 7 n mWM*****-*- 

skew, *mmmmz£z&{\^&i&m;xkx'fi 
x-y- htmm 3 sr^js-r & <r t s . 

[0 0 58] 07 (2) tC, d^t#i0y-hJfcSK3 
[00 59] 07 (2) ^-TidC y-h^K3 

<r> 0 -hmmuMzn lx wsmmtzts w & 

[0060] «*JWi«!IB»ftTtt')ainfc«*«tt. 

-mhmb3(cm:. TkmmmitwzmtfLztLzs i - 
La*L&#^>07 (2) (c^-rm^ts^WwioT^'j 

[0062] &ti. mfcmxxzmA-tzTMX'j: 
miizmA-tzztizjiix. 07 (3) tz^rtxo 



!(6) 002-299612 (P2002-299612A) 



t x-z t,nzx buxmmv c t * { 

5. 

[00 63] 07 (3) C*tl7l<f7 , D7 7^^3 

ZL>lzm*mT>*:-T (nD 3 ) Tgfl#UI£fi : VV* 
[00 64] ZC0b%(?>m8m£m8tZ7rrr. 08^ 

[0065] act, y-M6&M3_U::y- MESS4 b 
LTl$200n mCO^Sg&is V 3 ^BlfrifMf-f £> . & 

(POC 1 3 ) Srfflvvt, 8 5 or, 3 O^ISJU >-fi£®fc 

n >-K 2: SJCtt-f ^ >x ••/ J: 0 x y y 7 L 

T, y-h®Bi4 2:JBf£-r^. iJCtC, ^^.tfU^SrH 
-X*l x 1 0i e cm- 2 •CM^>'2raA'f--l». iiA 
$iTJt L> »J 3 1 Ort^-CMx^/l- 

v 'J 3 1 4>tt£U L-CvSttYk^-l*-, V -xfeifc^ 

[0 0 6 6]<}«C, y*-b^S4<^lfflStCJ5§5 0nm 
SSCO^U 3>»t«a»6**y-hll!lfflftll«7£» 

Bg-rs. d<^y-hffBSiteSJS7a, wi.if, ±mzm 

§ 5 0nm^y'j3yg^CVD&CJ; 0«l«L, 
KJStt-f 3j">-X yf->-^^c«J: OX'yfy/UMS 

[0067] &(;:, y- MM»6tUlt7 ^7^; i: LX 
VyJXy&Th&tt. SLkZixtcVy-iJ-yiiyV? 

ymm i (^^mxism^iv^-i.z^.'th 

5r4"C^L-C^-Ti. . Mtli 9 5 OX;, 3 0 

im<?>$mmt:fi^. oy^^v^ymsn^zm^L 

Kl— f yt£U^6 b^«$ili> fc|SI^(c, V-XX 
®JS6d^*m?ixS. 

[0 0 68] ^:®tCl?$2 5nmC0^^yjiK5. 

VHSSOnmco^i'-f-f h7-f HSM^rX^-'y^fe 

tj:onH»:iiSrt--i>. mm?m%<p. 7oo-ct* 



JP 2002-299612 



Page 7 of K 



!( 7) 002-2996 12 (P200 2-299 6 1 2A) 



[0069] gmizmz 3 0 0 n mCOisV 3 

{UK9£CVDS=l::J:',it*-fS. *LT#S:fr14K:M 

[0070] iXtC x'J 3 ^ftlflH£**V«lW;l(f 
0. 5%T->S-^r-t-&JlS8 0 0nmiOT;l'5-^A)K 

[0071] iJctC^ y- htt«R+*>B*«:33eftS-£ 
4 5 0°CT-1 5#H*^2r 1 0%*tf^#H 

[0072] £2 WWWFftTti. y- h*£&£l3 fc t 

y5V (S i D 4 ) t**^r^^r (ND 3 ) 

(s i h 4 ) tm^mry^-r <nd 3 > „ ->^y 

(S i H 4 ) tTy^-T (NH 3 ) T^ynvSMUR 
[00 73] <WC, l24tC^:-rh7V^X^<5D^30S 

[0074] 5fe-r. fi^fiB^ft dooi, jtstsM 

ncm-eQcnKOpSy'JnySfil^ESU £» 
P ly 'J 3 l O^SCM^O^K-fbffi^ J: ot 
JJ$0. 6/im§JSO#giF^^i^^2Sr^-rS. 

[0075] en t zm^z-tm 
mz^tx y'j3 ymm 1 co^s^ss®^ y& 

wt^xmz.&n.TmT y^-r <nd 
3 >t\ isv^ymmz&iutmtz. zolxwz 

7 n m OH** S v 'J" 3 yKg-ffcffi** & 6 y* 
-hf£l5!B?3£0l£-?-|>. dOj:?t;:y-M£lilg3£ 

?&£-r& t mmzm^mt^-tmrnin^x 

[00 76 3 iWc. y-h^»K3±ty-hSfli4h 

LTJS£2 0 0nmO^&&vy3>'B?£if«-f£. & 
Wt\ NOMAS' 'J 3 ;y<4UCffl;Ltf **>4gfl:>; >• 

(poc 1 3 ) £fflwt s 8 5 ox:, 3 03HS|y yffiSL 

9sm*ft\.\ &&ihy0 3ymz&miL<tzit2>. & 

3 vffi? £ * yz- -v f- >- y&tc J: 0 x y J- y ? L 



x, y-vw&4 

[ o o 7 7 ] <xt^ a*^#x&t/Kiii#;*. 
T-ss-ft$-fft\ y-vn^A(D^m^'j-oy<7mm^ 

m^mm&yoyr^/^nhzb^x'^h. zcntz 
mtftisjm±x' , no . 

[0078] mz^ mtifvytv-x&i x 1 01 e 
cm- 2 x'4*yz&xt&. mxzivfcvyjxyii 

y'j3 yS« 1 cOrtSBTiraax^/l^-Kte^-r-S t- 
"C. 3 0#S(«H^\ U^Sr^'J^y^iif 

[0079] <J:{C. y— h®E4 OllStJP§ 5 0 n m 
g£<DSy 'J 3 ^M'fbR*^'Sr.S. y- hfltt&£*HR7 $rJg 

Z5 0nmcr)i'V3ym.ttmZCVDmz& *)tmt, 
RiEtt-f ?r vx -y f-vyatc «fc Ox^f y 7 LX Bf&Z 

[0080] mz^ y-hMM3mm7 z-?x?k lx 
ymm 1 wrt^-cjnax^^^-^t&ff-ri, f-y*^$ 

*+4*:U*tt4. -e-^f*. M^.tf9 5 0X:, 3 0 

vsents if- s . £ wrsfc <t o v -x&ti«« 6 a ay 

H U-f >-t£li«l^ 6 b ix S k R^tc. V -*x 

«JsS6d«£$;h.&. 
[0081] ^BtCHS 2 5 n mcDf-^ >-^KS 

izzom&mmtz. mz^ mm&m^*, ioox:x' 
i ftmfmm-r h z\ t <o , f - ^ yiii&t^t x >j 

6 aRVVUJ yW$SLm£6b±i,z^?y>>ij-*M KM 
8*^«$ilS. £<7)f^ fyUfcf. 7-y^b*^i?0*?g 

Yv* Y^xx^mm±<r>%^<r)^9ymm:mi 
mzmm-tz. 

[0082] i^lC, £mzm% 3 0 0 n mff) is V a y& 

ttM9zcvDmz£*)m.m-z. zLxmjj&vy-t 

JL-;1->^z£<0yV ?ymm.9cr)isW{ 
If 8 i,za y? 9 h . 

[ o o 8 3 ] y'j3 yRt/mzzti? timttf 

0. 5%-To-^W-r.5J?$80 0nmi7)r;l'5x^AM 



:(8) 002-2996 12 (P2002-2996 12A) 



&fc#>c4 5 o*cti 5#ia*isi£ 1 0%-ttsmmmm 
fz&m&tz . - (ox o tc lx H4 t^-rs^* h 

[0085] ^3 <^Sjt*ST«. y- Mfct*Bt3 <7>fg 
Mg&K3?)J&££*ilt#x t BSHtfXtf^SHfc&fc' 

4 <r)toT®con7i<mmm<m. y- v tmm s w&fs. 
■tx i> mm%%>%&nt>ixz . uwti, muz y- h 

[ 0 0 8 6 ] ±M Ltz h 5 ^**tf>«i6*ifeTU:. Y 
#M^co#MJl£OlHkBH>^ l> y- NRfctt LT (>* 

x\ w«2mLxi>9m°iffiX'h&. 

[0087] 

-f&zt x-mmm^&mmmLf&izmm-t& *hux 
[02] ^o^-c-f^s Ltznimmxcoy- v & 



T , ««aA^fr&y y- hztA^T-it^ W:0. 
[03] ^-U3^a«i:^cojS^tcfc{tsy-h^ 

tsm*<r>m*.mm.<r>y- hwmt <7>#mi&mizt5i?h 
y- htmm<pcr>m*mm]£iz}t-r&itk z. huxtm 

[ 04 ] «*3iim&a*S : S:& 4 ooim^ov >T , y 

[05] «*^AJo«ssk . y-Meaw+o* 

k y- h^EK+<os*fg?sgwy- h^fccD 
i&ffizaHhy- h&mm*on*mm&iz}ftz>itk 
corara£*-r0. 

[06] *^tc*3 if 3 S#S6* coBiffi 



[07] TkBf&tzisif&mmMkhjyi'Z.ftoy- 

[08] M**2r»A-rSXSS:-^tf. y-hfct»g 

jgjfcim k & it h tmm £ m-t 0 . 



i 

2 
3 
4 
5 

6 a 
6b 
6c 
6d 

7 • 

8 • 

9 • 
1 0 



am*- 
y- 

y-h 

y- hfMUeiilS? 



[02] 



[03] 



y-i 



1 1 1 1 r 





0 1 2 3 4 6 6 



3 

« 
If 

13 

B 

K 




JP 2002-299612 



Page 9 ol1C 



!(9) 002-299612 (P200 2-299 6 1 2A) 



[01] 



[04] 




• 



10" 

6 



I 



10 



IT 



10 



1* 



» 1 


1 















3 E 



1 



0.5 K 
o K 



[06] 



[05] 




12 e h 



n>2 



I J 




[H7] 



[08] 




. lxHFcnr 3 



y-n£tee/sise 



JP 2002-299612 



Page 10 of 10 



(JO) 102-299612 (P200 2-299 6 1 2A) 



(51)Int.C1.7 

H0 1L 29/788 
29/792 



F I 



(##) 



F?-A(##) 5F058 BA20 BC11 BF55 BF61 BF63 

BF64 BH05 
5F083 EP42 EP44 EP63 EP68 GA06 
JA05 JA35 JA36 JA39 PR12 
PR18 PR33 
5F101 BA28 BA29 BC01 BF09 BH16 
5F140 AA19 AA24 AG2 BA01 BD05 
BD07 BD09 BD15 BD17 BE07 
BE08 BF04 BF11 BF18 BG08 
BG14 BG44 BG52 BG53 BH14 
BJ01 BJ08 BK13 BK35 BK38 
CA03 CB01 CC03 CC12 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□"IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□'FADED TEXT OR DRAWING 

□ blurred OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ jGRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: •_. 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



